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(54) COMPOSITION HAVING INSULIN ACTION-ENHANCING ACTIVITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
having activity for enhancing insulin action and 
differentiation-inducing activity by including a compound 
having lanostane skeleton or 3,4-secolanostane skeleton 
as an active ingredient. 

SOLUTION: This composition has at least one kind of 
compound among compounds of formula I (R1 is H or 
CH3; R2A is p-OH, p-OCOCH3. a-OH. etc.; R3 is H or 
OH; R4 is C(=CH2)-C(CH3)2-Ra, etc.; Ra is H or OH; R6 
is CH3 or CH20H), etc., and compounds of formula II 
(R2B is H or CH3; R5 is H or OH). The compound of 
formula I includes e.g. polyporenic acid C or 3-O-acetyl- 
16 a-hydroxytrametenolic acid and the compound of 
formula II includes e.g. polycoic acid A. These 
compounds are obtained by extracting Hoelen or dried 
skin of pachyma hoelen which is a crude medicine. 
These compounds or the extracts are used as 
compositions such as pharmaceutical preparations, 
preparations for external uses, cosmetic compositions, 
functional foods or health foods. 
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(I) 

[SCt, R.f±, H, SfcttCH,-C*>*K 
Ra 11, 0-OH, 13-OCOCH,, a-OH, a- 
OCOCH,ffc5^ 4fcttS*«dc1-5«*S^t 
HKC=0*»|8U 

Ri*itfR.tt, H-SfcHtHftoT, H, tfcttOH 
Ritt, -C(=CH 2 )-C(CH3) 2 -Ra (LZX\ Ra* 




R 2 bO0C 



ft 




CIO 

*tt, H*fcttOH**1-) , *fctt-CH = C(CH.) 
-Rb C:t\ Rbtt, CH a £fcttCHaOH4rSH-) 

Ritt, CH 3 , ifcttCHiOHTfci, ] T'SSixS 

L ifcfi, XliiSfcfiXiv : 
tft 2] 

R,OOC 



R2BOOC 




RiJSit/Rstt, H-tfctt»ftot, H, ifcfiOH 



RW1, -C( = CH 2 )-C(CH 3 ) 2 -Ra (ZZX\ Ra 
tt, H*fcttOHt«1") , *fctt-CH = C(CHi) 
-Rb (~ZT\ Kbit, CHi$fcttCHiOH£SH-) 

Red, CH 3 , £fcliCH 2 OHT*&5] T*^£ti6 3, 



(IV) 

^Bj&\ #l!*^»C, /^-rS, ft Ko/^v 
30 *, 3-0-7tf/P-16o-tKD^t;-^ 



A, *9=i»BtL<*4*y3RDt?*)5. «#* 1 ffi 
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(I) 

K*, R» x R2* , R 3 , R,, R s *5i^R s fi % mm 
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R2B00C 



Iff #15] ±$ly / yft&$:G+Z> Mr/i^ 
3-O-Tirf-yu- 1 6 <*- 1 Kd^^t/^ 

a, #y3BBfcL<tt#y3«D-e*>5, m#gie 

[0 0 0 1 J 

fell 3, 4-±*ySx*^i?&£%rZit&®<D'ptj: 

fkttffltt**, astt^, «Kftfi4if % icF^i-^o 

[000 2] 30 

(0 0 0 3] Ji§K«te, #/jciftrftt4 40 

PAR (peroxisome prol if era tor-activated recepto 

[0 0 0 4] t-*>x\ r<D£W#^tt>f y*y>#ft 

#M8RSi (N I D DM : non-insulin-dependent diab 
etes) \mt Zfe&Mk LT**/j:JBflpSr*ftTl^i/ 

^y^/^K^* (tzd) W >^ y yo#ftT»B 50 




(IV) 

J:5JStt{kttPPARfc*f»tt-e*0 % PPARy^ 

[0005] ^rr\ e>ii, v/^y^/y^ 

[0006] B*«isj:t;'tiHS©R*tttttt»3-5 

^SrSfctttlfcv^S ( Pinus spp. , TX-ryftif) 

( Poriacocos Wolf) %mj%k 1* £ h <DXhZ> 0 ^GDftfi 
<DftWiM'iRlitl*'?yR<D\Zt>\ 

[ooo7] s^iums s t - 1 3 AaagjnjMfittii d 

xhzzk&tohhx\,^z> 0 
[0 0 0 8] XftWfnftsmtJ y* y y<oft{tmm% 

[0 0 0 9] 

[»HS:»*-f Sfcfto^ai *%m<D4 y* y yf^ffl 
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K4\ Rift, H v itzttCHiX-h*), Rn tt y 0- 
OH, 0-OCOCH3, a-OH, a-OCOCHiT' 

tc&OHXh*), R.li, -C(=CH 2 )-C(CH,) 2 - 
Ra ClCT\ Rail, HttzltOHZ^t) % ifcli- 
CH = C(CH 3 )-Rb (-ZX\ Rbtt, CH 3 ££teC 
H 2 OH£^-f) X*h*). Red, CH 3 , ££I1C H 2 0 
HT'fc^o ] X^ZhZhVT/ls^mXht). ZblZ 
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*9> Ritt, -C(-CH 2 )-C(CH3) 2 -Ra C: 
t\ Ratt, HifcttOHSr^i") , Sfctt-CH = C 
(CH 3 )-Rb C:t\ Rbli x CHiifcttCHiOH 
Sr*1") T?fc!K R.tt, CH 3 . ^/cliCH 2 OHT*fc 

xtlll— a : 
[ft 1 2 ] 



HOOC 




(III-a) 
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[ftl 3] 
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[ooi i] **W<ofb^«^li--)ftlc4*rtli:*5^-c 
+6 to, «x.tf* *«W«)fl:^*a)R**fcit/EIII 




(IV) 

[0012] ttmom&totoj 9 yffrfliiBMStt 

20 [0 0 13] *»Wtt$$>l£* «Ht4fcttR**o»Hl 
[0 0 14] 

ttEJEft&. *ffl»L {kttfflftffi«B. «flgtt^p a B^JS 

ni mmu mi mm, to&wm. vtm* * 

8(L p-> 3 y»K atBttfcflfcitf 
[0015] *«W"m, WKf}t4<, ii&te^ffl 

[0 0 16] *«»^<7)ft^ftii % R^bflitfjk^j: 
50 /^/-/u<cif«:^tf*ttS«l. ifctt**rffl^r, 3 



SKHcioTIi, n-^dp^^7^k $ Kid J: 9 
x*y/Mt#fTfcK LtMM-5. i 

Wirt, #y#u>$c, 7*t kp/< 

3-0-7tf/U-16a-t Ko+i/h?^* 

££^(15. Okg) 
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*r/-/i^ *»=«A*iJ:tfsKy3|6BH:fc«)J:5t 

[0 0 17] Tjfy^uygeC, ft Kd/<* 

^$&<fcU t 3-0-71r^/l'- 1 6 a - t Kn^r> h7 

[3U] 



jMeOHft&fcB 
MeOH»ai:L*X<$6.4g) 





(CHa a :MeOH=50:l) 


1 1 


1 1 
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Fr.A 



Fr. B Fr. C 

I ®tJ©CBCl 3 &to 



CHCl,nj/gaj 



CHC1 5 *&& 



Fr.D 

j ODS-HPLC(50XHeCN) 

(lOOng) (30fflg) 



OBS-HPLC(90*HeOB) 



• > U >ffr (33mg) (500mg) 
(n-Mfx-AcOEt 2:1) 

•0»S~HPlC(85SaieCN) 
•a»*B*»i»(0. IK KaOH-EtOH) 



16a- 

(lOOog) 

[00 18] 5kg4r*jS±^^y-/i/-e«KL 
0: 1) T*KS»C»fflL, 77^'>ayA-D^fc 0 7 

7^'>3VAIi:iaiiiJo^PD^/UAS:^ox.-5fca:R«:4 40 

ti"U >Ky*U>KC (3 3mg) v (5 0 0 ' 

mg) *5j;tfxt>KP^*v& (lOOmg) £'#fc e 
$ bl:77^">3 VBtOJtRfeO-a^T-fe h~ h y/u 

y *y;^7A^ n-r h£fflv\ n~ 
^-tJ-y-RSit^vu (2:1) TiflSftfgffiU 
7*/i/>f ^ K^r/Ufcfcftfc. 0. 1 N h U 50 



1 



(lOOng) 



^/u- 1 6 a-fc K^yF7^r;-/* (10 0m 
g) Z&K-o 

[0 0 19] tf])*&A&£Xf$y^mB<DftM1gjmij 

-fc*0SU*U #y=i»A (lOOmg) iittfTg 
y^^B (3 0mg) trHfc.*ft, f&KlCfS C ffit 

[0020] tfytfuv^c 

mp : 2 7 3-2 7 5° 

[a]. 25 +2° (t'y^y) 

E I -MS (ffl/z) : 4 8 2 [M*] 

HR-MS (m/z) : 4 8 2. 3 3 8 3 [M*] (Cm H« 



u 

o«) 

(ff*fi4 8 2.3 3 9 8) 
U V I max (MeOH) run : 2 4 2 (log f =4. 2 5) 



I R v max (KBr) cm 
[0 0 2 1] 

mp : 2 9 6-2 9 8° 
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*[a].* +6° (trj^V) 
E I -MS (m/z) : 5 2 8 [M ] 
HR-MS (m/z) : 5 2 8. 3 8 2 6 [M* ] (C» Ha 
Os) 

(ItSfflS 2 8. 3 8 1 7) 
I R vmax(KBr) cm" 1 : 1 7 3 0, 1 6 8 0 
* [0 0 2 2] 



mp : 2 6 8-2 7 0° 

[a]** +4 i° (try^y) 

E I —MS (m/z) : 5 2 6 [M* ] , 508, 493, 433 
7E^f##f C» Hso Os ffgll C ; 7 5.2 5, H; 9.59 

mm c 

UV Amax(EtOH) nm : 2 4 2 (log t =4. 10) 
I R v max (KBr) cm" 1 : 1 7 3 0 , 1 6 8 0 



7 5.0 4, H ; 9. 6 1 



100 2 3] 3-0-7-fcfvl'- 1 6a-t KP**>h 

m p > 3 0 0 " 20 
[a]o 25 +7° (fy>>» 

E 1 -MS (m/z) : 5 1 4 [M*] , 4 8 1, 4 2 1, 

3 16 

HR-MS (m/z) : 5 1 4. 3 6 2 9 [M* ] (C 32 Hso 
Os) 

(ft^(65 1 4.3 6 5 8) 
IRvmax(KBr) cm"' .1 7 3 7, 1 7 0 7 
[0 0 2 4] ft Kd h^y-fy-vl^ 

mp 254-255" 30 

[a] d -1-2 9' (fc'i; i/» 

E I -MS (ra/z) : 4 5 4 [M] \ 436, 421 
HR-MS (m/z) : 4 5 4. 3 4 5 3 [M] (C30 
H« Oi) 

(ft*® : 4 5 4.3 4 4 7) 
UV^max(EtOH) nm : 2 3 5 (log £=3.8), 24 
2 (4.1), 2 5 3 (3. 8) 

I R v max (KBr) cm"' : 1 7 0 2 

[0 0 2 5] *'J =*&A 

ISfefrttii 40 
mp : 248-24 9° 
[a].* +2 2° (y 

E 1 -MS (m/z) : 4 9 8 [M ] , 4 8 0, 4 2 5, 

4 0 7 

HR-MS (m/z) :4 9 8.3 3 6 2 [M*] (C, H« 

Os) 

(tf-*ff4 9 8.3 3 4 5) 
UV Amax(EtOH) nm : 2 4 2 (log* =4.11) 
IRvmax(KBr) cm" 1 .1 7 0 3, 1 6 4 0 

[0 0 2 6] #y 50 



[a]o + 1 5° (/ V J-)V) 

E I — M S (m/z) : 4 8 4 [M* ] . 4 6 6, 4 1 1, 
3 9 3 

HR-MS (m/z) : 4 8 4. 3 1 2 3 [M # ] (C» H« 
Os) 

(ft#<fi4 8 4.3 1 8 9) 
UVAmax(EtOH) nm : 2 4 2 (logt=4.0 9) 

1 R v max(KBr) cm"' : 1 7 0 7 , 1 6 3 9 
[0 0 2 7] #9 ^^D 

[a] +11" (y V J-)V) 
FAB-MS (ra/z) : 5 3 7 [M+Na] * 
U V 1 max (log 1 ) nm : 2 3 5 (log f = 3 . 8 ) , 

2 4 2 (4.1) , 2 5 3 (3.8) 

I R v max (KBr) cm"' : 1 7 1 0 , 16 3 9 
[00 2 8] ftftKWSttMl 

[0029] *mott$to<D$immft\i<Dmi£, 

fe ( : ftfifc'Hi*/^ y VT*BJfc«oil red o&fer 
[00 3 0] > * [J ^a&iDKSto, *38W^ft^4*0 

afefliw»sT-i 3S(Fj!iJKiKij}attic^i-5^y^y 
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*»B*ttt*A^0y-ettgfc* oil red O (p-*Jt 
f-/^T$/r/-<>^y-O-^/U7KyK«r0. 1 gt 



1 0" 5 M 
1 0" 5 M 
1 O" 5 M 
0 . 1 n g/ mL 
0. 1% 
1 /i g/ mL 



[0 0 3 2] IL 

y ymk<oh^t^t>hti^tcib. DMSOi*^Sf*£ 

v\> Wi\&tm<r>yy})*yyi±^ jy*v y^^mmw 

i. tra 



^jcit^x, *fejcftfe$tifcaifi^#<, -rvx y>(7) 

[0 0 3 3] 



*y b 
*°y d 
*y n» a 

3-O-T-fc^Vt— 1 6 a- t 

rt Kd/^v8 
ft Kn hy Jt /-s^ 



-s 



o M, 
0 s M, 

0" M, 
0 S M, 



1 0* M 
1 0^ M 
1 0^ M 
1 0^ M 



0 s M, 

-5 

0 M v 
O 5 M, 
O" 5 M, 



1 0~* M 
1 0~* M 
1 0^ M 
1 O" 6 M 



DMSO 

m 

[0 0 3 4] ii. -mm 

(i) s t - 1 3 mnifimifovMitm 

RX3Mt£2ft0>fl£J: 9»«Ba*ftfcHuBKBB*^ 

§l pbs (-) r-2-3iaac»u hyy^> mm 

mmo.0 2%) tEDTA (ftt»ft0.0 5%) 
MLtzPBS (-) THBB*»»LBft»»«T*®«L 



0 g/ml x 1 ju g/ml 
0 /ig/mL 1 /ig/ml 
0 /x g/mh 1 /z g/ml 
0 // g/ raL 1 /i g/ml 
A* g/ml ( 3 X IO'm), 
0. 1 Mg/ml(3 X 1 O- 7 M) 
0. 1%, 0. 0 1% 

io%FCS^fy^!iy^ KlXJHyxVy- 

i. mix%m 



2. DMEM (//^^4 5 0 0(og/mL) % HAM 
F-12, [DMEM :HAFA— 12=1 : l] 

3. 10 (JteiSlfcWSrfflV^ir, lfiL«^<0* 

4. ffitS£#-f^^>:/ (6 0/ig/mL) 

[0035] (2) s t - 1 3 mmmmm^imm 

Bft1-*fc#iB«fcBBfc»BU 3xioVcm 2 (D 
50 B*-CBft«B»S:ffl^-C»*Lfc. 2 4«Bft(cR« 
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£?o. i%DMSoicjgft?u %ti?Myx})>5 

a g/m L SrSaP Lfc»^ t %M Lfc^8£-C 2 BffliftH 

!> 1 jzg/mL (3X10'M) % 0.1 /ig/mL 

(3X i o" 7 M) £ffll>fc 0 

(0 0 3 6] III. 10 

El 2 a s t - 1 3 wiJfeffi'mmctti' z> 4 y yw^t 

tfytfUVKC 3-0-7tf/U-16a-tKD* 

Kn h 7 ^ r / ^Sfc J: umx-r /ux ^ ^ , £ 

*y*^/Bc 4 ft kp h7^r/- 

10 0 3 7] @3tt*8?B©8»ft»a*<OST- 1 3 
o" 5 Mtf)#y #uyg?c\ /^7|ibl(/ft Kn hy 

^i^rtKpf^^f; -/i«tt3Sir 30 

[0 0 3 8] fettgtef*^ 

(2) 

BDF,J£t£^**4iI^5E£i£fflU i flRQftft£ 
tiftS, 1 8l*HHfeft**TA*5>«»ft^*S:0. 5 40 
%CMC-Nal«lT, SPS^Lfc (£4£ft 
O.lml/1 0 g»l) o 

u) fatsos 

1 0 0 0mg/k g^fflft^-e^^lCS^LTt^tgiJ 
[0 0 3 9] #»fcft5»XtfS4#tt 
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mm. mm<omM. mm. mum. 

SL o-> 3 y», *y-ASL ttffflh ^SJIfo^g 

[0 0 4 0] ftPffliLTOWaUItt, ft#<D*M^ ft 
^Itt ltlmg-lg v ff^KlilOmg- 

[0 04 1 ] i*i?>o§?aiJi;:ii. &gfc£i:-c±B<*>R 

»»©«Lfc, s^sl sisal jfffiffittsi, it 

flWB* SSlftk iSftfcfflL ftffflk tfeflk * 
[0 0 4 2] Mxil e^sn^iTvyy, r** h y 

ti-tr/i/n — * v ^fvMzvup — yfvMr/UP— * x 
#/M?**>y ^/M?/uo— y t Kp^:/ 
Dt>t/up-x, #yt*~/ut°py Ky4rW5rd: 

[0 0 4 3] fammtLxit. fyzfy, t Ko*s/^ 
p #/u*>^y fvM?^p-*-f N y £ 

#y trn/uen y Ky#fca 0 

[0 0 4 4] R&fcftMt LTli, 7 * y /HKK-f h y 
^u->fy 4 MHi^f^ ValMiSfiS^^ 

r/K ^y y/u-<- hs o^^if ibn^o 

[0 0 4 5] p^, 

x£A x ^T7!)y»^>^, ^r7!lyS7^; 

[0 0 4 6] mmcMkLXtiL* MtJMcfr'flk 
[0 0 4 7] *«w^>ik^«tt. SiSffi, ?Lft 

[0 0 4 8] $^>IC X Ap p p^Jf^^ 

[0 0 4 9] ftmnmt LT^ft^RraXSrRStSfc 
^\ ii^AT^^cofk^coSfflt LT 10 0.1 

[0 0 5 0] C<7)*SP^Jli^ffilcS£oTMig$ll, * 



(10) 
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[0051] to*©#aqjBfcum wn*aL y 

10 0 5 2] Wx.tf % n-i/g^Jidli, iit/fH^ti 
7=TA, h7#>K Y x ) yfvUr/un- 

T^*y«-f h y */^2K*s/tr=.^#9 # 

y t'^/^7/u^-;K #y fcf-/Uf a y K>\ h-f 
(0 0 5 3] JUWfliLT* 7 * y /HKR-J- F 

[0 0 5 4] mmmtLX, /yiryv, /PtVy^ 

/K di-fpy K>*/u#>* % ¥L«-f b])VJ»m^ 

[0055] mmtLx, '<y**i/%mm**T 

[0 0 5 6] **W^SS#J««r*LT, *3S9!£ 
[0 0 5 7] 



Xf7U>e7^j/»A 



1 Og 
62g 
20g 
5g 
2g 
__iiL 
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20 



30 



ff 1 OOg 

LTHg 2 OOmg 

6&£&0lC#itTflBffl<r5 o 
[0 0 5 8] 
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3SS6W2 

(ZMSSir^P-X 3 o g 

®?U8 5 2 g 

®^;^+->^5 1 ;Hr;vn-x^v^^ 5 g 

©«S«i*y>f» 2 g 

it 1 OOg 
[00 5 9] 

2 g 

x*XHJ> 7 lg 

ISfiir^n-x 2 0 g 

7 x h P a*->:/n E;H;jH3-xBift 2 0 g 

1 1 3g 

LSttMKJiQjtttft. ftiSU 1 2 vSrSt 
-f 5. 

[0 0 6 0] 

3rtHnn*7| 2g 

7**X h U > 7 3 g 

teSir^a-x 2 0 g 

ftS***^* 4 g 



50 



1 OOg 

ff^ *»8ST-*#, 3 0^(0^5 ^£SLT8B&#J£ 

^* ixT*j 9 , 1 0 3 - 6 g z%mm\ixm%i- 

& o 

[0 0 6 1 ] 

3>X^~- 7 7 g 

ISfi-fe^a-x 1 0 g 

3 g 

if 1 OOg 

V$C#2 OmgtttlX&t), f&Al B 3-6&£& 
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[0 0 6 2 J 

®*u-:/m 



lg 

92g 
5g 
2g 



(H) HW1 0--3 3 0 2 6 6 
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